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Important Safety Notice

1. Safety precautions

This monitor is manufactured and tested on a ground principle that a user’s safety comes first.
However, improper used or installation may cause damage to the monitor as well as to the user.

Warning:

This monitor should be operated only at the correct power sources indicated on the label on the
rear of the monitor. If you're unsure of the power supply in you residence, consult your local dealer
or Power Company.

Do not try to repair the monitor by yourself, as it contains no user-serviceable parts. This monitor
should only be repaired by a qualified technician.

Do not remove the monitor cabinet. There are high-voltage parts inside that may cause electric
shock to human bodies.

Stop using the monitor if the cabinet is damaged. Have it checked by a service technician.

Put your monitor only in a lean, cool, dry environment. If it gets wet, unplug the power cable
immediately and consult your closed dealer.

Always unplug the monitor before cleaning it. Clean the cabinet with a clean, dry cloth. Apply
non-ammonia based cleaner onto the cloth, not directly onto the class screen.

Do not place heavy objects on the monitor or power cord.

2. Product safety notice

Many electrical and mechanical parts in this chassis have special safety visual inspections and the
protection afforded by them cannot necessarily be obtained by using replacement components rated
for higher voltage, wattage, etc. Before replacing any of these components read the parts list in this
manual carefully. The use of substitute replacement parts, which do not have the same safety
characteristics as specified in the parts list, may create shock, fire, or other hazards.

3. Service notes

When replacing parts or circuit boards, clamp the lead wires around terminals before soldering.
Keep wires away from high voltage, high temperature components and sharp edges.

Keep wires in their original position so as to reduce interference.

Adjustment of this product please refers to the user’ manual.
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01 Product Specification

1. General:

Acer A231H is designed with LVDS interface and VGA/DVI-D/HDMI(option) input, it featured with
embedded universal AC power supplies and audio input. It's a green product and meets all ROHS
standard. The power button and display control buttons are on the front of the monitor. The monitors
shall automatically to display lower resolution video modes into 1920x1080 full screen display. The

image can be adjusted through OSD control. It support HDCP and color management function.

1.1 Main Features

Features Specifications
[Maximum resolution 1920 x 1080 @ 60Hz
[Back light system 4 CCFL
|Pixel pitch 265.2 um (H) x 265.2 um (V)
|Disp|ay area 509.76mm (H) x 286.74mm (V)
Contrast ratio 1000:1 (TYP.) /80000:1(ACM ON)
[Brightness 250cd/m? (TYP.)
|Response time (Tr+Tf) 5ms (typ.)
\Viewing angle 160° (H)/ 160°(V), (TYP.)

Analog (D-sub 15 pin)
Digital Option (DVI-D 24 pin & HDMI 19Pin)

Input interface

Audio system 1.5W*2
Power management Compatible with VESA, DPMS
[Plug & Play VESA DDC/CI

IUniversity AC power supply YES
English, Deutsch, Espafiol, r’ﬁfﬂ[w, %E?EHW, Francais,
ltaliano, f'% &

For Non-EMEA

OSD language _ - . _
For EMEA English, Deutsch, Espafiol, Dutch, Russian, Frangais,

Italiano, Finnish
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1.2 Accessories

ltems VGA DVI Audio User’s Warrantv card Quick-start
cable cable cable manual y Guide
Description 1.8m 1.8m 1.8m Multi Multi Multi
Option o [ o o o o

2. Operation Specifications
The unit should suffer no visible cosmetic damage and should operate with no degradation in display quality
during exposure to the operating conditions and after exposure to the non-operating conditions, in any

sequence.

2.1 Environmental conditions

Operating Specification
[Low Temperature 0°C (Relative Humidity is as low as possible), 12 hrs.
|High Temperature +40°C / 20% R.H., 12 hrs.
[High Humidity +32°C/ 80% R.H., 12 hrs
Altitude 12,000 feet at 25°C (hold 3.5 hrs)
Storage
[Low Temperature -30°C / humidity not controlled

i emperature &low humidity [+ o R.H.
[High temperature &low humidity [+65°C/ 10% R.H

+25°C/ 50%R.H.(2hrs)-> -30°C/ No R.H.(12hrs).-> +41°C/ 90%

Test Profile

R.H.(12hrs)->+65°C/ 10% R.H.(12 Hrs)->+25°C/ 50% R.H.(2hr)
[Max. Wet Bulb Temp 39°C
Altitude 40,000 feet at -30 °C (hold 1 hr)

Notice:1.Altitude Ramp rate: <= 3,500 feet per minute
2. Packed properly with PE bag, cushion material, carton & seal tape

3. power off when test storage
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2.2 Safety, EMC, Ergonomics and Compatibility Requirements
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Compatibility

Windows 95/98/Me/2000/XP/VISTA/7

Power Management

Energy Star 5.0

2.3 Electrostatic Discharge Requirements

Item Condition Spec
Contact discharge: 4KV
Electrostatic : .
. IEC61000-4-2(EN55024) Contact discharge: 8KV °
Discharge Air discharge : 8KV
Air discharge : 16KV °
2.4 Reliability
Items Condition Spec Note
Operating condition
MTBF = 50,000 Hours
is 25°C
Luminance
CCFL Life time = 50,000 Hours(Typ) Note1
becomes 50%

Note1. Display an all WHITE field at mid Brightness and Contrast settings.
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3.1 Main Power Supply

3.1.1 Input characteristics

3. Electrical and Optical Characteristics and Performance

Items Condition Spec Note
AC Input Voltage range Universal input full range 90~264Vac
AC Input Voltage rating Universal input full range 100~240Vac
AC input frequency range 90~264Vac 47~63Hz
AC input frequency rating 100~240Vac 50~60Hz
AC Input Current 100Vac 1.5A(max)
240Vac 0.8A(max)
Inrush Current 100Vac,cold star,25°C 35A (max) See Note2
240Vac,cold star,25°C 70A(max)
AC-DC power Efficiency DC output full loading 280%
Note2. Before each test, the buck capacitor need to be discharged.
Before each test, it must be 10 minutes at least after the latest test.
Hot star not component be damaged.
3.1.2 Output characteristics
Items Condition Spec Note
Ripple and Noise +25V output <800mv
+5V output <500mv With system See note 3
Audio 5V output <500mv
+25V output <480mv
+5V output <100mv With dummy Load
Audio 5V output <100mv

25V loading:0.3A~1.4A
5V loading:0.75A~1.5A

Vce25V:23.2V~28V
VeebV: 4.75V~5.25V

For system active

DC Output Voltage Audio 5V: 0A~1.2A Audio 5V: 4.95V~5.45V
25v loading:0.1A~1.5A Vce25V: 23.8V~30V For power saving or DC
5V loading: OA Vcc5V: 4.75V~5.25V off
DC output loading Vcc5V/1.8A,
capability Vcc25V/1.4A
Audio 5V: 1.5A
Rise Time <20mS
Dynamic load change
Hold-up time AC input: 100V~240V >10mS
Overshoot <10%
Turn on delay time 28
Power management See Table-1

Note3: Paralleled a 0.1uF ceramic Cap. And 47uF aluminum Cap. Between the end of DC loading side,
Measured band-width=20MHz. Ripple voltage of +25V is less than 1500mv when enter into burst mode.
3.1.3 Protection characteristics

Protection

Condition

Spec

OPP

nominal AC

input

60W ( min )

SCP(short circuit protection)

with auto-recovery function

OVP(Over voltage protection)

Auto recovery

<output capacitor voltage
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OTP(Over temperature protection)
Fuse protection
Table-1
Status H-sync V-sync Video Power LED
Power On on on active <55W Blue
off on blanked <1W Amber
Power Saving on off blanked <1W Amber
off off blanked <1W Amber
Power Off -- -- -- <1W Off
3.2 Backlight Power Supply
Panel: LTM230HTO02
Items Specification
Lamp 4 CCFL
Input Voltage 23.8---28V
Input current 1.2A (Typ.), 1.4A (Max.)
3.6V=Von= 20V (on)

On/Off switch level

L0.3v<Voff<0.8V (off)

Brightness PWM Duty (ACM Off)

35%~100%

Brightness PWM Duty (ACM On)

3%~100%

CCFL operating Voltage 875Vrms (Typ.),
CCFL Current 7.5mA (Typ.)

8.0mA (Max.)
CCFL startup voltage =1840 Vrms (0°C)
CCFL startup voltage =1510 Vrms (25°C)
Operating frequency 40~60 KHz
[Protect delay time > 1 second
[Efficiency >75%

Note: Other panels please refer to the reference panel specs.
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3.3 Brightness output
The test to verify specifications in this section shall be performed under the following standard conditions

unless otherwise noted.

Temperature :25+£5°C
Test pattern : white

Video Resolution : 1920 x 1080
Video input level : 700 mV £ 2%
Warm-up time : 30 minutes

Set brightness control and also contrast control at maximum, to measure the screen center, the light
output shall BL = 200 cd/m?.

3.4 White balance

The test standard conditions refer to Sec 3.3. (Brightness and contrast are under default value)

Mode Chromaticity Coordinate

X y
Cool 9300K 0.283 £ 0.030 0.297 £ 0.030
Warm 6500K 0.313 £ 0.030 0.329 £ 0.030
User Panel While x Panel While y
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3.5 Brightness uniformity

The test standard conditions refer to Sec 3.3.
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4. Input/ Output Signal Specifications
41 ACin
4.1.1  AC Input Voltage: 100~240VAC
4.1.2 AC Input Current: 1.2A @100Vac, 0.6A @240Vac
4.1.3 AC Frequency Range: 50~60Hz

4.2 Audio in (Option)
421 Inputimpedance : = 10K ohm
4.2.2 Frequency response range : 200Hz ~ 20kHz

4.3HDMI in(Option)
HDMI type A Connector Pin assignment:

19 |18 |17 |16 15|14 |13 |12 |12 (10 |9 |8 |7 |6 |5 |4 |3 |2 |1
Pin | Symbol Pin Symbol
1 TMDS Data2+ 11 Cable detect
2 TMDS Data2 shield 12 TMDS Clock-
3 TMDS Data2- 13 CEC
4 TMDS Data1+ 14 N/C
5 TMDS Data1 shield 15 SCL
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6 TMDS Data1- 16 SDA

7 TMDS DataO+ 17 DDC/CEC Ground
8 TMDS Data0 shield 18 +5V Power

9 TMDS Data0- 19 Hot Plug Detect
10 TMDS Clock+

4.4 DVI-D in

DVI-D Connector Pin assignment:

17 (18 | 19 | 20 | 21 | 22 | 23 | 24

Pin Symbol Pin Symbol
1 | TMDS Data 2- 16 | Hot Plug Detect
2 | TMDS Data 2+ 17 | TMDS Data 0-
3 | TMDS Data 2/4 shield 18 | TMDS Data 0+
4 | N/C 19 | TMDS Data 0/5 shield
5 |N/C 20 | N/C
6 | DDC Clock 21 | N/C
7 | DDC Data 22 | Clock shield
8 | Analog Vertical Sync 23 | Clock +
9 | TMDS Data 1- 24 | Clock -
10 | TMDS Data 1+
11 | TMDS Data 1/3 shield
12 | N/C
13 | N/C
14 | +5V Power
15 | Cable detect

4.5 VGAin
45.1 D-sub Connector Pin assignment:

5 o0 e 1
10 06 6
13 o9 e 11

Symbol

Red Video
Green Video
Blue Video
N/C

Cable detect
Red Ground
Green Ground
Blue Ground
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9 PC +3.3/+5V
10 Sync. Ground
11 N/C

12 DDC SDA

13 H sync

14 V sync

15 DDC SCL
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452 Signal SPEC:
Items Condition Specification

Analog RGB signal |Input impedance =75 Ohm  [0.7Vp-p

Sync Input impedance =1k Ohm [TTL level, Separate H/V-sync(+/-)

|[H-Sync Frequency 31K~83KHz

\V-Sync Frequency 56~76Hz

4.6 Timing table
Mode Resolution Resolution Horizontal Vertical Nominal Pixel Write in EDID
(active dot) (total dot) | Frequency (KHz) | Frequency (Hz) | Clock (MHz)

640x480@60Hz | 800 x 525 31.469 59.941 25.175 23H
640x480@72Hz | 832 x 520 37.861 72.809 31.500 N/A

MAC | 640x480@66.66Hz | 864x525 35 66.66 30.24 23H

VESA 720x400@70Hz 900x449 31.469 70.087 28.322 23H
800x600@56Hz | 1024 x 625 35.156 56.250 36.000 23H

SVGA 800x600@60Hz | 1056 x 628 37.879 60.317 40.000 23H
800x600@72Hz | 1040 x 666 48.077 72.188 50.000 N/A
1024x600@60Hz | 1312x622 37.320 60.000 48.964 N/A

YGA 1024x768@60Hz | 1344x806 48.363 60.004 65.000 24H
1024x768@70Hz | 1328x806 56.476 70.069 75.000 24H

VESA 1152x864@75Hz | 1600x900 67.5 75 108 26H~27H
1280x960@60Hz | 1800x1000 60 60 108 N/A

SXGA | 1280x1024@60Hz | 1688x1066 63.981 60.020 108.000 25H

VESA 1280x720@60Hz | 1650x750 44.955 59.940 74.176 N/A

WXGA |_1280x800@60Hz | 1680x831 49.702 59.810 83.500 28H~29H
1360x768@60Hz [ 1792x795 47.712 60.015 85.500 N/A

WXGA+ | 1440x900@60Hz | 1904x931 55.935 59.887 106.500 2AH~2BH
WSXGA+ | 1680x1050@60Hz | 2240%1089 65.290 59.954 146.250 N/A

1600x1200@60Hz | 2160x1250 75.000 60.000 162.000 N/A

UxGA | 1920x1080@60Hz | 2576x1120 67.158 59.963 173.000 2C~2D
1920x1080@60Hz | 2200x1125 67.500 60.000 148.500 36H~46H
1920x1080@60Hz | 2080x1111 66.587 59.934 138.500

Note: 1. Non-interlace signals only (An interlace signal cannot be display)

2. Please refer to F/W specification for more detail

3. Each frequency of Power Macintosh and Sun Ultra is a reference value
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4.7 HDMI timing table(For HDMI Module)

For DVD Player Input, Attached timing is supported :

Mode Resolution Pixel Clock MHz H sync KHz V sync Hz
VGA 640 x 480p 252 31.5 60
NTSC (480i) 4:3 720 x 480 13.50 15.73 60
NTSC (480i) 16:9 720 x 480 13.50 15.73 60
NTSC (480p) 4:3 720 x 480 27.00 31.47 60
NTSC (480p) 16:9 720 x 480 27.00 31.47 60
PAL (576i) 720 x 576 13.50 15.63 50
PAL (576p) 4:3 720 x 576 27.00 31.27 50
PAL (576p) 16:9 720 x 576 27.00 31.27 50
720p 1280 x 720 74.25 37.5 50
720p 1280 x 720 74.25 44 .96 60
1080i 1920 x 1080 74.25 28.125 50
1080i 1920 x 1080 74.25 33.72 60
1080P 1920 x 1080 148.50 56.250 50
1080P 1920 x 1080 148.50 67.50 60
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4.8 Audio output SPEC(For Audio Module)

Specification

Items TEST CONDITIONS
Min TYP MAX
Output power (W) 1.2 15 1.8 THD+N = 10%, AT 1KHz 1Vrms
Output impedance (Q) 3.4 4 4.6 AT 1KHz 1Vrms
Total harmonic distortion plus noise - 10% Po= 2.0W
Signal to noise ratio (dB) 40 - - THD+N= 5%
PWM frequency (KHz) 200 250 300

Note: The low pass RC Filter (R=100Q / C=0.047uF) for Class-D Output Power and THD+N Measurement

4.9 DDC data

EDID File Format : VESA's EDID Standard Version #3, Revision #0,
EDID Structure : Version #1, Revision #3.
EDID Data Table : See the attached table (for example)
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491 VGAEDID table

o/ 1,234,567 89 A B|C|D|E|F
00 |FF |FF|FF |FF |FF|FF |00 | 04|72 |C9 00|45 |23 01|01
OA |14 |01|03|08|33|1D|78 |EA|60|85|A6 |56 |4A|9C |25
12 |50 |54 |B3|0C |10 |71 |4F | 81|00 |81|[80|95|00|D1|CO
01|{01(01|01|{01|01]02|3A|80|18 |71 |38 |2D |40 |58 |2C
45 |00 |FD|1E| 11|00 | OO0 |1A |00 00 | OO FC| 00|50 32|33
36 |48 [OA| 20|20 | 20|20 |20 |20|{20 |00 |00 |00 |FD|O00]| 38
4C |1F |83 |12 |00 |OA | 20|20 |20 |20 |20 |20 | 00 | OO | OO | FF
00 {30 (30|30|30|30|30|30|30|30|30|30|30|0A|00]|78

N oo~ WOIN ~|O

49.2 DVIEDID table

o/ 1, 2,345 |6 |7 8|9 A B|C|D|E|F
00 |FF |FF |FF |FF |FF|FF |00 |04 |72 |C9 00|45 |23 |01 |01
OA |14 |01|03|80|33|1D |78 |EA|60 |85 |A6 |56 |4A|9C |25
12 |50 | 54 |B3|0C |10 |71 |4F | 81|00 |81|[80|95|00|D1|CO
01{01(01|01|{01|01]02|3A|80|18 |71 |38 |2D |40 |58 |2C
45 |00 |FD|1E| 11|00 | OO0 |1A |00 00| OO FC| 00|50 32|33
36 |48 ([OA| 20|20 |20|20|20|20|{20 |00 |00 |00 |FD|O00]| 38
4C |1F | 83 |12 |00 |OA | 20|20 (20|20 |20 |20 | 00 | OO | OO | FF
00 {30 ({30|30|30|30|30|30|30|30|30|30|30]|0A|00]|O00

N oo, WOIN ~|O

49.3 HDMI EDID table(For HDMI Module)

o/ 1,234,567 89 A B|C|D|E|F
00 |FF |FF |FF |FF |FF|FF |00 | 04|72 |C9|00|00 |00 |00]|O00
00 (00|01 ,03|80|33|1D |78 |EA| 60|85 |A6|56 |4A|9C| 25
12 |50 |54 |B3|0C |10 |71 |4F | 81|00 |81|80|95|00|D1|CO
01|{01({01|01|{01|01]02|3A|80|18 |71 |38 |2D |40 |58 |2C
45 |00 |FD|1E | 11|00 |00 |1A |00 |00 |00 |FC |00 |48 |32 |33
33 |48 |0A|20|20|20|20 (20|20 (20|00 |00 |00 |FD|OO]| 38
4C |1F | 83 |12 |00 |OA | 20|20 (20|20 |20 |20 | 00 | OO | OO | FF
00 {30 (30|30|30|30|30|30|30|30|30|30|30]|0A 01|92
02 |03 (22 |F2|23|09|7F |07 |4E|01 02|03 |84 |05 |06 |07
10 (1112 (15|93 |1F |14 |83 |01 | 00|00 (66 | 03 |0C |00 |10
00 (00 | 8C|OA | DO|8A |20 |EO|2D |10 |10 |3E|96 |00 |13 |2A
21 (00|00 (18|01 (1D |00 |72 |51 |DO|1E |20 |6E |28 | 55| 00
13 |2A| 210000 |1E|0O1|1D |80 |18 |71 |1C |16 |20 |58 | 2C

A OIN=2OfNO O | WOWN =IO
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25|00 |13 |2A| 21|00 00 |9E |01 1D |00 BC|52|DO0O|1E |20
B8 |28 |55 (40 |13 |2A | 21|00 |00 |1E|0O1|1D |80 |D0 |72 |1C
16 |20 |10 |2C | 25|80 |13 |2A | 21|00 |00 |9E | 00 00| 00 | FF
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5. Function Specifications

All the tests to verify specifications in this section shall be performed under the following standard

conditions unless otherwise noted. The standard conditions are:

Temperature

Warm-up time

Checking display modes

5.1 Panel general specifications

125+ 5°C
: 30 minutes minimum

: All the specified modes

ltem Describe
Supplier SEC

Model name LTM230HTO02

Display Area(mm) 509.76x 286.74

Pixel Pitch(mm) 0.2655(H) x0.2655(V)

Display Colors 16.7M colors (RGB 6-bit + Hi_FRC)

Number of Pixel

1920(H) x 1080(V),Full HD

Brightness

250 cd/m? (TYP.)

Contrast Ratio

1000 (TYP.)

Viewing Angle 160 (Horizontal) / 160(Vertical) (CR=10)
Display Mode Normally White

Response Time 5ms (TYP. ON/OFF)

Surface Treatment Anti-Glare, 3H

Lamp 4 CCFLs

Outline Dimension

534.0(W) x311.7(H) x12(D) (TYP)

Notice: Other second panel pls refer to panel spec



Acer Acer -L CD-A231H

5.2 Optical characteristic of LCD panel

The test methods for the below items’ definition, please refer to the specification of INL MT230DWO01 panel.

Item Unit Conditions Min. Typ. Max. Remark
Right 70 80 -
Viewing Angle [degree] | Horizontal | Left 70 80 -
(CR>=10) Up 70 80 -
[degree] | Vertical Down 70 80 -
Contrast ratio Normal Direction 600 1000
Response time [msec] Rising + Falling - 5 10
Red x 0.640
Red y 0.349
Color Chromaticity Green x 0-2?4
(CIE) Cgﬁ;”xy Typ-0.03 8:? 42 Typ+0.03
Blue y 0.067
Color Coordinates (CIE) White x 0.313
White White y 0.329
Luminance Uniformity [%] 9 points 75% -
measurement
White Luminance at center 200 250 -
point [cd/m?]

5.3Keypad Function

5.3.1 Control buttons

. When OSD un-displays, press [AUTO] and the function menu will show on the screen;
. When function menu displays, press [AUTO] to perform auto-adjustment;

. When OSD displays, press [AUTO] to return to previous level menu;

. When “e Color OSD” OSD displays, press [AUTO] to exit the OSD.

. When OSD isn’t shown on screen, press [MENU] to enter the function menu;

. When function menu displays, press [AUTO] to enter the main menu OSD;

. When OSD displays, press [MENU] to perform function of menu icon that is highlight or
enter next level menu

[AUTO]

[MENU]

OwW>» OO m>

. When OSD isn’t show on screen, press [ 4] to enter the function menu;

. When “MENU OSD?” displays, press these keys to change the contents of an
adjustment item, or change an adjustment value;

C. When Function menu displays, press [ ] to show “Audio” OSD and decrease the

volume.

w >

[«]

A. When OSD isn’t show on screen, press [P]to enter the function menu;

B. When “MENU OSD” displays, press these keys to change the contents of an
adjustment item, or change an adjustment value;

C. When Function menu displays:

[»] a. Press [»] key one time to search (a port with signal in order)

b. Show “source icon” at the same time, as searching that port
c. Go into next port automatically, if search the port without signal
d. Display it, if search the port with signal

D. When the volume menu displays, press [»] to increase the volume.

A. When function menu displays, press [e Color] to show “e Color OSD”, and press
again the OSD can not disappear, but the time of “e Color OSD disappearing is reset
to 10 seconds again.

B. When OSD disappear not including “e Color OSD”, press [e Color] to show “e Color
OSD” OSD, the OSD before disappears, but the parameters of it should be saved

[e Color]
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[POWER]

Power on or power off the monitor

5.3.2 Hot Key Operation

HOT KEY OPERATION
FUNCTION DESCRIPTION
e Color| AUTO | MENU | « | » | POWER
Press [e], and then press [POWER]
FACTORY . ON for DC power on. OSD menu will be
MODE shown with “F” on the left top. Select

“F” for entering factory mode.
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5.4 OSD Structure

The On-Screen Display (OSD) shall be an easy to use icon based menu through keypad OSD
buttons or remote control unit. The unit shall leave the factory with all OSD controls set to their default

values.
First Second Third Fourth (.l‘,aontrol Default Value
ange
e-color empowering — — —
technology
Auto
Function
Menu |Main menu Main menu (Pictiure) - - -
Audio Audio menu - - -
Input
Acer eColor Management empowering - --- Standard
technology
User mode 4
Text mode 44
Brightness -—- -—- 0~100 Standard mode |77
Graphics mode 97
Movie mode "
50
User mode
Text mode 50
Contrast 0~100 Standard mode |0
60
Graphics mode
Picture 56
Movie mode
H.Position 0~100 50
V.Position 0~100 50
Focus 0~100 -
Clock 0~100 50 @
Warm --- - Default
Cool -—-
Colour Temp Red 0~100 80
User Green 0~100 80
Blue 0~100 80
Auto Config - - - -
OSD |OSD Timeout 10~120 10
Setting Full Default
Wide Mode
Aspect - - -
DDC/CI ON
ACM OFF
Source Analog - - -
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Digital -— - —
HDMI —
EMEA NO-EMEA | --
English English - —
Russian | ZHif ¥
Deutsch  |Deutsch -—- -
Language Francais |Francais -—- - English
Espafiol  |Espariol --- —
Italiano Italiano -—- -
Dutch F‘sz[& i — —
Finnish E'Yk?:ﬁ - —
Reset -— - - —
Resolution -— - - —
H.Freq — —_ . .
Info  |V.Freq - — -— —
Input Type .
S/N .

Notes: & Clock default 50 is for Visa timing. Others depend on timing.
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5.5 0SD Translation

Main menu (NO_EMEA)

T e s | o || e (W]
Picture EE Bild Image Imagen Immagine I E7Fv—
Brightness pil%! Helligkeit Luminosité Brillo Luminosita &l F
Contrast i Kontrast Contraste Contraste Contrasto Rz a> M7 A b
H.Position P bR H.Position  |H.Position H.Posicion  |O.Posizione AR
V.Position = V.Position V.Position V.Posicion  |V.Posizione = =
Focus I Fokus Netteté Nitidez Nitidezza I 7x—X
Clock Eﬁ Ei3 Takt Fréquence Reloj Orologio isf £ VA=
Colour Temp | =13 Farbtemp. Temp. Couleur |Temp. Color |Temp. Colore v
Warm B2 <13kl Warm Chaud Calido Caldo B2 <3l ]

Cool 157 © 1 Kalt Clair Frio Freddo 157 © 1 FE

User 7@ ¢ |Anwender  |Utilisateur Usuario Utente A EE |2t
Red E Rot Rouge Rojo Rossa B e

Green AR Grin Vert Verde Verde X o

Blue [l Blau Bleu Azul Blu e 7]

Auto Config Elé"iﬁfﬁﬁi Autom. Abgl. |Autoréglage  |Autoajuste  |Autoregolazione | !ZUVRTE EI;I*J%JEZ
OSD OoSD

0SD Timeout F%Sg AT 0sp-paver  [Délai de rosD SaP €5Per intervallo OSD OIJSE é‘l o F%ij Bl
Setting I%"“{L_ Einstellung  |Réglages Configuracién |Impostazione Wl I%"“{L_

Wide Mode F‘Iﬁ%f’rﬂ? Vollbild Plein écran Completa Schermo intero |5z 74 FE—F
Full E Vollbild Plein écran Completa Pieno =5 ESEIR
Aspect Aspect

Input ﬁ"ﬁﬁ‘ Eingang Entrée Entrada Input i’ R
Language EEF'F;' Sprache Langue Idioma Lingua %FEI %Eﬁl

Reset PRI A5 |RUcksetzen  |Restaurer Reiniciar Resetare TSEH R )& b
Please Wait ﬁ%ﬁfh ’rﬁ Bitte warten :)/aetﬂfér ]IcEasV%erre, POT I Attendere prego iﬁﬁé‘i ’rﬁ iﬁ AR
Information B Info Informations  |Informacion  |Informazioni ‘[‘?ji?;

Exit i T T Beenden Quitter Salida Uscita e L S o

Enter E? Eingabe Entrez Introducir Invio 24 I

Move FLEh Beweg. Dépla. Mover Muovi Pz PR

ON ] EIN Allumé ACTIVADO |ATTIVA - tﬂ T

OFF F%fs Aus OffEteinte Apagado Spento =) T 7

Volume Lautstarke Volume Volumen Volume

Message menu: (NON_EMEA)
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English : Deutsch Francais Espaiol Italiano
- ¥ e e 1208 : - ) — i < =
@) [PV em) | @E |@ewaE)| @ep |TEY | FEE
e : i e B
Auto Config | FIFIFRIE  |Autom. Abgl. Autoréglage | Autoajuste Autoregolazione || 151 7H# E,%I P
Please Wait %ﬁjr; Bitte warten Veuillez Espere, Attendere prego |1 %ﬁi’r B rﬁ EAREE
ﬁ% ﬁ patienter porfavor F% ﬁ N
g . , n N — 7 NE
Cable Not SFEEL |Leitung nicht Cable non Cable no Cavo non 'I:'H e 7 i
Connected BHAEE angeschlossen |connecté conectado  |connesso ~ &
. . B - jf R—
Input Not 7318 Frequenzen Fréquences  |Frequencias Frequenza - JHx 4R
Supported iy R nicht . non no non supportata | ¥ {£ hanT
T 7% lunterstutzt supportées soportadas = WIEHA
No Signal =R Kein signal Pas de signal |Sin sefial Assenza segnale |~ 1) fﬁﬂ L
Color management OSD (scenario OSD) language: (NON_EMEA)
English . Deutsch Francais Espaiol Italiano
el = [T‘I/ ST el - e 3 el I’—‘IJ [ =
@om) |G (5E) |@EpE| @ | WEAT | PR
Standard e Standard Standard Estandar Standard Vel e
Text I Text Texte Texto Testo Tt 7FAD
Graphics Q‘%ﬂ'% Grafiken Images Graficos Grafica [#17, 2\7 747
Movie Y Spielfilm Film Pelicula Film FTRY L—E—
User fpuH 1 Benutzer Utilisateur Usuario Utente Blri 2—H—
Adjust/Exit %};ﬁé‘/ﬁﬁw ,r’;\é):;[:mmen/Bee Ajuster/Quitter |Ajuste/salir  |Regola/Esci TP LA F?‘?fjiffé‘fw’f‘ f
Select i Auswahl Sélectionner |Seleccionar |Seleziona BV N
Main menu (EMEA)
English Russian | Deutsch Francais Espaiiol Italiano Dutch Finnish
@) | (BE) | (EE) EE)  |EEPHE | @AFE | @EZXE 32
Picture M3obpax. |Bild Image Imagen Immagine Beeld Kuva
Brightness ApkocTb Helligkeit Luminosité Brillo Luminosita Helderheid |Kirkkaus
Contrast E;):Tpacmo Kontrast Contraste Contraste Contrasto Contrast  |Kontrasti
H.Position rno(s;(:);m M9 |H.Position H.Position H.Posicion O.Posizione H. positie [Vaakasijainti
V.Position Eg‘;om' M9 v.Position V.Position V.Posicion V.Posizione V. positie  |Pystysijainti
Focus ;DOKyCMpOBK Fokus Netteté Nitidez Nitidezza a(;herpstell Tarkennus
Clock YacrtoTa Takt Fréquence Reloj Orologio Klok Taajuus
Colour Temp |Uset.Ttemn. |Farbtemperatur{Temp. Couleur |Temp. Color |Temp. Colore Kleurtemp. I\{arlnm
ampdisyys
Warm Tennbin Warm Chaud Calido Caldo Warm Lammin
Cool XornogHbin  |Kalt Clair Frio Freddo Koel Viilea
User Monb3oBat. |Anwender Utilisateur Usuario Utente Gebruiker |Kayttaja
Red KpacHbin Rot Rouge Rojo Rossa Rood Punainen
Green 3erneHbin Grin Vert Verde Verde Groen Vihrea
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Blue CuHnin Blau Bleu Azul Blu Blauw Sininen
Auto Config 'f‘BTOHaCTpO Autom. Abgl. |Autoréglage  |Autoajuste Autoregolazione Autom.conf Autom.
nKa iguratie asetukset
OSD OSD
OSD Timeout [BP-9T90P- 165D Daver  |Délai de r0SD |- 38 ©SPe™@ Iintervallo OSD  [NME-OUL | A akatkaisu
MeHto OSD OSD
Setting Hactp. Einstellung Réglages Configuracion [Impostazione Instelling |Asetus
Wide Mode tupokosk.p Bildformate Mode Large Modo - Modo Wide Breedbeeld Laajakuva
ex. panoramico modus
Full MonHoe Vollbild Plein écran Completa Pieno Volledig Taysikuva
Aspect Aspect
Input Bxoga Eingang Entrée Entrada Input Ingang Tulo
Language AsbIk Sprache Langue Idioma Lingua Taal Kieli
Reset C6poc Rucksetzen Restaurer Reiniciar Resetare Opn.instellen [Nollaus
. ; Veuillez Espere, por Een ogenblik
Please Wait MNopoxgute |Bitte warten patienter favor Attendere prego geduld Odota
Information :IH(popmau.m Info Informations  |Informacién |Informazioni Informatie Informaatio
Exit Bbixop, Beenden Quitter Salida Uscita Afsluiten Lopeta
Enter Beoa Eingabe Entrez Introducir Invio Enter Syota
Move MNepeme Beweg. Dépla. Mover Muovi Verpl. Liiku
ON Bkn EIN Allumé ACTIVADO  |ATTIVA AAN vt
OFF Bbikn Aus OffEteinte Apagado Spento Uit Pois paalta
Volume "pomkocTb Lautstarke Volume Volumen Volume Volume Aanenvoim.
Message menu: (EMEA)
English Russian | Deutsch | Francgais | Espanol Italiano Dutch Finnish
(338 (B3 | () | @E) |(@FPE)| @A (= 3 EES
ABTOHacTpo . . Bezig met
Auto Config nka, Autom. Abgl. Autqreglage Autoajuste Autoregolazione |automatische Autom.
> ) Veuillez Espere, por . ) asetukset.
Please Wait nogoxauTe.. |Bitte warten : Attendere prego |configuratie, een
patienter favor . Odota
ogenblik geduld
Cable Not Kabenb He |Leitung nicht [Cable non |Cable no Cavo non Kabel niet Kaapeli ei
Connected nogknioyeH [angeschlossen [connecté conectado |connesso aangesloten kiinni
Input Not Bxopg He F_requenzen Fréquences |Frequencias Frequenza Ingang niet .
nogaepxusaj|nicht non no Tuloa ei tueta
Supported . . non supportata |ondersteund
eTcs unterstutzt supportées |soportadas
No Signal HeT curHana|Kein signal P_as de Sin sefal Assenza Geen signaal Ei signaalia
signal segnale
Color management OSD(scenario OSD) language: (EMEA)
English Russian | Deutsch Francais | Espariol Italiano Dutch Finnish
@oE) | () | (R (F) |@FPHE| @ AE | (@GEE) | 32
Standard Ctangapt |Standard Standard Estandar Standard Standaard Vakio
Text Tekct Text Texte Texto Testo Tekst Teksti
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N306paxeH

Graphics e Grafiken Images Graficos Grafica Grafische Grafiikka
Movie KuHo Spielfilm Film Pelicula Film Film Elokuva
User D:nbsOBaTe Benutzer Utilisateur Usuario Utente Gebruiker Kayttaja
AdjustExit | acTpouTe |Abstimmen/Be | o quitter |Ajuste/salir  |Regola/Esci Aanpasseniv. | s/ opeta
/Bbixog enden erlaten
Select Bbibop Auswahl Sélectionner  [Seleccionar |Seleziona Selecteren Valitse
6. Mechanical
6.1 Dimension
Dimension Spec

\Width 553mm

Height 409mm(W/Base),352mm(W/O Base)

Depth 172mm(W/Base),63mm(W/O Base)

[Monitor Weight 5.5+£0.3Kg for INL panel(INL panel 3.05Kg)

Remark: If phase in other second panel, the Monitor weight =2.45Kg+second panel weight +0.3Kg

6.2 Cabinet Material

Cabinet Material Spec
Cabinet Plastic Material ABS HB
Front Bezel BLACK
Back Cover BLACK
Base BLACK
Cabinet Texture ACER SPECIFICATION
6.3 Mechanical Specification
Mechanical Spec
Bezel Gap Specification =1.3mm
Screen printed Parts Front bezel
6.4Base Mechanical Interface
items Spec

Tilt

Compliance with TCOO03, -4°(+/-1°) ~+14°(+/-1°)

\Wall Mount

100mm x 100 mm
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7. Package

7.1 Unit Package Specification
7.1.1 Units package

Items Spec
Packaging Refer to ME PACKING SPEC
link COLOR
Length 620+/-2.0mm
Height 483+/-2.0mm
\Width 146+/-2.0mm
Gross Weight 7.7+0.5kg for INL panel (INL panel weight 3.05Kg)
Units per Pallet 59sets/pallet
40’ /20’ Container Loading, Palletized [1180sets/590sets

Remark: If phase in other second panel, the Gross weight =4.65Kg+second panel weight +0.3Kg

7.1.2 Unit Packing Vibration

Testing with vibration shall be done in each of three mutually perpendicular axes. Axes are referenced to the
position of system as it normally sits in front of user, i.e., Front-to-back, side-to-side and top-to-bottom.

7.1.2.1 Random Vibration

Items Description
Sweep Frequency 1~200Hz
Amplitude 1.14 Grms
Duration Time 30 minute each axis
Direction 3 mutually perpendicular axes (X, v, z)

RANDOM VIBRATION SPECTRUM BREAK POINTS

Frequency (Hz) PSD, G2/Hz
1 0.0001
4 0.01
100 0.01
200 0.001
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713 Non operation Thermal Shock Test

Item Description
Temperature -20°C to 60°C
25°C>60°C (10hrs)>25°C (2hrs)>-20°C (10hrs)>25°C
3cycles ,every transition time 0.5 hr,

Reset cycles times

Total cycles 3 cycles

714 Package Drop

Drop height (Select drop height according to the gross weight refer to the table at below)

Gross Weight(kg) 1.0<W=9.0
76
Drop Height(cm) N
Drop sequence and orientation
Drop Drop onto Type Drop Figure
Step 1 Corner(2-3-5)of package Corner |*
Step 2 Edge(3-5) of package Edge C—
Step 3 Edge(2-3) of package Edge \
Top |
Step 4 Edge(2-5) of package Edge u_u_.:rm.—turm__ ¥
i
Step 5 Face(bottom-3)of package Flat
Step 6 Face(left-4) of package Flat i - figprl £
Step 7 Face(front-5) of package Flat Lert & =
Step 8 Face(right-2) of package Flat /
Step 9 Face(rear-6) of package Flat [Eul'l:r- ] N
Step 10 Face(Top-1) of package Flat

Mechanical and electrical damage should not exist after vibration test, and shall be submitted for approval customer before
mass production.

8. Marking and ldentification
8.1S/N Label

The approval marking is required by the countries of sales destination.

8.2 Carton label
The approval marking is required by the countries of sales destination.
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02. Flat Panel Specification
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General Description
Description

LTM230HTO 15 a color active matnx ligquid crystal display (LCD) that uses amomphous
silican TFT (Thin Film Transistor) as switching componants. This model is composad of
a TFT LCD panel, a driver circuit and a back light unit, The resolution of a 237 is 1920
1080 and this model can display up to 16,7 millions colors.

Features

» High contrast ratio, high aperture structure

TN (Twisted Nematic) modea

= Wide Viewing Angle

» High speed respanse

o FHD (1920 x 1080 pixels) resolution

= | ow power consumption

» DE (Data Enable) anly moda

« |WVDS (Low Vaoltage Differential Signaling) interface (Z2pixel/clock)
» Compact Size Design

= RoHS, TCO 03 compliance

Applications

» Workstation & desktop monitors
» [isplay terminals for AV application products
» Monitors for industrial machine
* If the module is used to other applications besides the above, please contact SEC
in advance.

General Information

ltams Specification Uit Mote
Pixel Pitch 0, 2655(H) x 0.2655(W) mm
Active Display Area S08.T8H) x 286, 74(V) mim
Surface Treatment Haze 25% , Hard coating (3H)
Display Colors 16.7M (Hi-FRC) colors
Number of Pixels 1,920 x 1,080 piel
Fixel Arrangament RGE vartical stipa
Chsplay Mode Mormally White
Fower Consumption 34 oW
Luminance of White 00 Typ.) cds m




Mechanical Information

[term Min Typ Max Linit Mo te
Horizontal (H) 533.5 534.0 534.5 mm
Ms;';'“ vertical (Vi | 3112 | 3117 | 3122 | mm wio inverter ass'y
Depth (D) - - 18.8 mim
WWeight 3 1000 g LCD module only

Mote (1) Mechanical tolerance is £ 0.5mm unless there 15 a special comment.

1. Absolute Maximum Ratings

If the condition exceeds maximum ratings, it can cause malfunction or unrecoverable

damage to the aavice.

[tem symbiol Itin. Max. Limt Mote
Fower Supply Woltage Vo GMD-0.5 6.5 W (13
Cata Signal Vg - 5 v
Storage temperature Tars 25 60 (2)
Center of L:|T:55FI:::|:;..:]‘I'EH'IPEIE1'U[E o 9 50 (2)
Shock [ non - aparating ) o - 50 L (315
Vibration [ non - operating ) A - 1.9 i3 (4105

Mote (1) Ta= 25 = 2°C




(2) Temperature and relative humidity range are shown in the figure below.
a. 90 % RH Max, (Ta = 38 °C)
b, Maximum wet-bulb temperature at 38 °C or less, (Ta = 38 "C)
¢. No condensation
(3] 11ms, sine wawve, one time for £ X Y, ££ axis
(4) 10-300 Hz, Sweaep rata 10min, 30min for XY ,2Z axis
(5) At vibration and shock test, the fixture which holds the module to be tested has to be
hard and ngid enough 50 that the module would not be twisted or bent by the fixture.

Relative Humidity { %RH)

100
80
{39.90)
g0 |}
G Operatin
P d {50,50.4)
Range
40 s
{60.27.7)
20
=235 _| Storage Range
k A i i ':' s A1 A k L i L 4
40 20 0 20 40 B0 80

Temperature (“C)
Fig. Temperature and Relative humidity range




2. Optical Characteristics

I'he optical charactenstics should be measured in a dark room or equivalent,
Measuring equipment ;| SKE-3, RD-80S5 (TOPCON), EZ-Contrast (Eldim)

(Ta=20 = 2°C, VDD=3V, tv=60Hz, TDCLEK=69.3MHz, IL = 7 .5mArms)

ftem Symbol | Conditon an, Typ. Piao:, it Mole
I;.-;.'l"l1.'=.12:i1 |‘hﬂJ . oiR &0 1000 nH:I-.
{Cenler of 5crean) ar=d
Resporse | . . o o 1 = (3]
Time(oniom | ©™" ! ; O | ™| rpsos
LI-..l_m '1i1'1i.l.:-:..l|.'."l."1 1II.; Y, 280 100 o l—-:m-.
{ Centier of sereen) b o3
Fx Dei0 0.640 DET
Red
Ry 0,300 0,330 0,360
Gy 0.270 0.300 0330
Green
Coolor Gy 0.570 0.600 DE30
CAromalsca by N ¥
(CIE 1931) Bx ot 0.120 | 0.150 | 0180
Blue LR L:
By Hup=l 0030 | 0.080 | 0090
W Viewang 0263 0,313 0343
Whila Angla 73.(B)
[ v :. LTl S R
Wy 0.2849 0.329 D350 SR.3
Ru - 0.451 -
Ried
R - 0.523 -
G - 0,125 -
Cool o Green .
Chirom aticity Gv i 0.564 -
{CIE 159785) Bui 0178
Biue
Bv - 0,158 -
Wil - 0,188 -
White
Wiy - 0,458 -
CaL While Y - - 002 {5
(AMCC OMLY) : g ; plii

*"CG.L: Color Grayscale Lnearnty




Ibesm Symbol | Condifon hiin . Tvp. L5TR Linit Mote
Coobor Gamut TZ %
Color Temperaiure - - G0 - K
= 0 B0
Haor, ; B
i it B - 18
V;“’.';” F | cR=10(5) Degrees | EZ-
o By Ta i Contrast
war
4 o 50
Brightness Uniformity B i 5 {4}
(9 Points) = SR -3

Mote (1) Test Eqguipment Saetup
The measurement should be executed in a stable, windless and dark room between
30min after lighting the back light at the given tempermture for stabilization
of the back light. This should be measured in the center of screen.

=ingle lamp current | F.omA

Envirenment condition ' Ta =268+ 2°C

Phioto detector———g% ;
Photo detector Fiald i
SR-3 2 J— ¥
Fiald
SR-3 400
RD-B0S @ 50cr
TFT - LCD Module
LCD Pana
L ‘-.r"".“"

:

The center of the screen




Mote (2) Definition of test point

182 960 1728

Active Area

() rot

Mote (3) Definition of Contrast Ratic (T/R)

: Ratio of gray max (Gmax) & gray min (Gmin) at the center point’S: of the panel

Cr max

"~ Gmin
Gmax | Luminance with all pixels white
Gmin ; Luminance with all pixels black

Mote (4) Definition of 9 points brightness uniformity
(8 max—Hmin)

B = 100 =
B s

Bmax | Maximum brightness
Emin ; Minimum brightness

Mote (53) Definition of Response time | Sum of Tr, TF

108

240

972

Display Data P‘-"‘-."I'l el TFT off Black(TFT an)

White(TFT off) (}

3 TH ;

Qptical Instruments  yope |
Response i
i 90%

1054

T,

e

0%

TIME




Mote B) Definition of Luminance of White ;| Luminance of whita al center points

Mote (7) Definition of Color Chromaticity (CIE 15831, CIE157E)
Celor coordinale of Red, Green, Blue & While at center points

Mote (B) Definition of Viewing Angle
. Viewing angle range (CR = 10,5)




Mote (8) Color Grayscale Linearity
a, Teslimage ; 100% full white pattern with a tesl pattem as below

b. Test pattern : Squares, 40mm by 40mm in size, filled with 255, 225 185, 165, 135 and
105 grays steps should ba arangad at the centar 5 of the scraen,

40mm

Mmrn|,._.I..|

=

. Test method

-1 gray step : move a square of 255 gray level should be moved into the center of the
screen and measure luminanca and u’ and v coordinates,

- Mext gray step : Move a 225 gray sguare into the center and measure both
luminance and coordinates, too,

d, Test avaluation

A’ 1»"=-J{u'.z« -u's)t H(¥'a-v |::j2

Where A, B 2 gray levels found to have the largest color differences between them
|.&, get the largest Au' and &' of each 8 pair of U’ and v' and calculate the Au'v',




3. Electrical Characteristics

3.1 TFT LCD Medule
The connector for display data & timing signal should be conneclad.

Ta=25°C
[tem Symbol in . Typ. Max. it Mote
Voltage of Power Supply Veo 4.5 2.0 2.9 W (1)
Chfferential Input High +100 L (2)
Voltage for LVDS
Receiver Threshold Low =100 - - i/
LVDS skew  F— 00 300 ps [3)
LVDS
Input Chfferential nput e ann
Characteri voltage Vel iz sis m/ 1)
stics
Input woltage mnge " o 4 »
(single-2 nded) Vi = Sty v (4)
Commen mode O+ 2.4 .
Ve 1.2 W 4
voltage M M gli2 IV gli2 14)
(a) Black - 1,600 - mé
Cumrent of
F oweer ) White leo 1,100 mé, (5),08)
SUpply
(c) Dot 1,800 2,200 A
Vsync Freguency f, 45 G0 o Hz
Hsync Freguency fy o 80 D kHz
Main Freguency 50 68 85 MHz
Rush Cumrent R - - 5.0 A (7}

MNote (1) The npple woltage should be controlled under 10% of '-.-‘,._n




(2) Differantial receiver voltage definitions and propagation delay and transition time te st
circuit
a. Allinput pulses have frequency = 10MHz, t; ort=1ns
b. C, include s all probe and ficture capacitance

H‘.FH‘I'
Inputs A w_v W, o R
Notea, & | G
Fin | Ma
[Wiz = (Vs + Vinl'2 "-"]n Nnteb:l:
I

s

=

(3) LVDS Receiver OC parameters am measured under static and steady conditions
which may not ba reflective of its performance in the end application,

L B T i
LVDS Clk  y,=oul % 4o Differental
LVDS Data —v——v—v—v—v—v—v—Ty~ . .
RX 4/- DD S G S G G G G | Lifferential
tﬂ-cr:w

where tskew ;| skew between LVDS clock & LVDS data,
T 1 pericd time of LVDS clock
cf) (-/+) of 300psec means LVDS data goes before or after LV DS clock.

(4} Definition of V5 and Vi, using single-end signals

""""""""""""""" —|r"-'—'|—'r‘:I:’"l"" - —||—|I—|r &
&% T o |t | =S
==X 2 .-—-=-----)~----’--- 1 | =B00m
—i|—||—|L 1.8
=1 28 i i L AED
x- T: : 1% | =25
e e e | 75
| o 8
L W =300m
'H—':Ir—'rT'?:':'"" o bt "")' ==} |y g | =G00mY
=t Ofm | W, | =200y
G ol o e e e e e B T __.JL.___. """""Jl""l_.‘. ................ _I!_II_II_'L o
Vo=l 25V [Vl =B50MY Ve m(100mY to 230 |V, | =200mY Vo300 10 21 1V, | =600y

Tyamical Anplication Ve TGS wazh Minkum |4 | ¥ T Wi Minimum |4




(5]

(5) f=80Hz, IDCLK =8%8.3MHz, VDD =50V, DC Cument,
(8) Power dissipation check pattern (LCD Module only)

a) Black Pattern by White Pattern c) Dot Pattem

() Measurament Conaihion

Rush Currant |, o, can ba measured when Ty, is 4704,




3.2 Back Light Unit

The back light unit is an edge

ighting type with 2 dual CCFTs ( Cold Cathode

Fluorescent Tube ) The characteristics of two dual lamps are shown in the following tables

Ta=25 1 2°C
[tem Symbol fin Typ. Max L Mote
Lamp Current l 40 1.5 8.0 M mms (1%
Lamp Voltage vy b YWrms
Lamp Freguency f, 40 - BD kHz (2%
Dperating Life Timea Hr 0, 000 - - Hour [3)
Asymmetry :
Wasy 10 ]
Inverter rate (4)
waveform o :
Astortion | \wgis | 12726 | 1418 | 1.5554
rate
0'C : 1,840
Starup Voltage s - - Wrms (51
25C: 1,450

Meote (1) Specified values are for a single lamp.
Lamp current is measured with current meter for high frequency as shown balow,
Refer to the following block diagram of the back light unit for more information

LCD Module

HOT(RED)

COLD(WHITE: 1

HOT(BLUE)

@r-*|

COLDIGRAY) l.

HOT{RED)

E=

COLDOWHITE) |

HOT{ELLE)

="

- e |

INVERTER
(S11700)

Fig. Measurement point of Lamp Current




(2) Lamp frequency which may produce interference with horizontal synchronous
frequency may cause line flow on the display. Therefore lamp frequency should be
detached from the horzontal synchronous frequency and its harmonics as far as
possible in order to awid interferance.

(3) Life time (Hr) is defined as the time when brightness of a lamp unit itself becomes
50% aor less than its onginal value at the condition of Ta = 25£2°C and | = 7.5mArms

(4) Designing a system inverter intended to have better display performance, power
efficiency and lamp reliability
They would help increase the lamp lifetime and reduce leakage current.
a. The measurement should be dane at typical lamp current,
b, The asymmetry rate of the inverter wavaform should ba less than 10%.
c. The distortion rate of the waveform should be 2 with = 10% tolerance.
- Inverter output waveform had better be maore similar to ideal sine wave,

= Asymmetry rate

Ip—1f-p

PINE

| = Distortion rate

|L or |L

-"-.l'.l'h'.'l .IF.r.rr.-.'.

Fig. Wave form of the inverter

(5) 1T an inverter has shutdown function, it should keep its output for over 1 second
even if the lamp cannector is open, Otherwise the lamps may not be turnad on.




4. ELOCK DIAGRAM
41 TFT LCD Module
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4.2 Back Light Unit

Connector ; Y EQN-HD 35001 RHS-04L

LAMP{CCFEL)

HOT{RELD)

—]
—

LAMP{CCFL)

N ] oy |

LAMPI(C CFL)

LAMP(CCFL)

B LA =i
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L DIGRAY)

' HOT(RED)
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LUE)
(GRAY)




5. Input Terminal Pin Assignment

5.1, Input Signal & Power ( Connector : UJU IS100-L300-C23 or Compatible )

PIM MO SYMBOL FUNCTIONM
RXOOM Megatve LVDS differential data cutput
2 R O0P Posie LVDS differential data output
3 RYO1N Megative LVDE differential data output
4 RXOIP FPositive LWDES dfferentisl data output
5 REOZN Megative LVDS differential data output
= RXOZP Positive LVDS dfferentia data output
i GHD Ground
B RXOC Megative Sampling Clock (ODD data)
g RXOQC+ Fositive Samplng Clock (ODD data)
0 REOIN Megative LVD S differentsal data cutput
FAOSP Posiive LWL differents data outpul
1 FMEDN Megative LVD S differential data output
13 RXEQOP Positive LVDS differential data oulput
14 st Ly around
13 RAETN Megate LVDS differental data oulpul
& RXE1P Positive LVDS differential data oulput
f s L around
i& RAEZN Megatve LVDS diffesential data output
18 RXEZP Posiive LVDS differential data outpwd
20 REEC- Megatve Sampling Clock (EVEN dala)
21 REXECG+ Positive Samplhg Clock (EVEN dala)
22 FXEIM Megatwe LVDS differential dats outpul
23 RXEIP Positive LVDS differential data outoud
24 GMD Ground
29 MG * GE (For LCD mlermal use only. Do not connect)
26 MG * CTL (For LGD mternal use onky. Do not connect)
2T MNC Mo Connection
28 wDoD
28 VDD Power Supply ; +5V
30 WoD

* If the system already uses the 25, 28pins, it should keep under GND level
The voltage appliad to thosa pins should not eaxceed -200m\,




Mote) Fin number starts from Left side

PCB

v
[ 1
Pin Mo, 1 Pin Mo, 3
v
21 10
ARAAARAARAAAAAAAAAAAAAAARAAARAAA
O H|

LU 1S9 00-L300-C23 o Compatbie

Fig. Connector diagram

a. All GMD pins should be connected together and also be connected to the
LCD's metal chassis.

b, &ll powerinput pins should be connected together,

c. All NC pins should be separated from other signal or power




9.2 LVDS Interface (1)
5.2.1 Odd Pixel Data (1st pixel data)

LVDS Trarsmitier (| DSS0C383, DSS0CIAES ) Signal Intes face

T, £ oL To LTMZIOHTOT
Cravice Input P Drevice Input Signa Outrat Interface { CN101 }
Segnal
Mo Sy aymbol Fun ction ferming S
a1 TXIND R0 Red Odd Pled Data (LSE)
oz THAIMT RO1 Fed Odd Poel Data
= = TXOUTO- MNo. 1 RXD0-
-4 KINZ ROEZ Fed Odd Pioed Dala T¥OUTO+ No. 2 R X000+
55 TXIM3 RO3 Fed Odd P Data
55 TXIN4 RO Red Odd Pixed Data
X | TXOUTS Mo, 10 REXOE
i | | 4 | :’l‘ | : %,
2 XING RO Red Odd Pixel Data (MSB) kg et ki
4 TXINT GOO Green Odd Pixel Data (LSE) TAOUTO+ Mo. 2 RADO+
o THING cinl Green Odd Pixel Data THOUT - MNo. 3 RYO -
7 TXING GO2 Green Odd Pixel Data AQUTI+ No. 4 RXD1+
B TXIMID GO& Grean Odd Povel Data THOUTS Mo 10 =]
10 TXINTT GOT Green Odd Pixel Data (MSE) TAQUTS+ No. 11 RAOS+
TXIMNT2 G032 Green Odd Pxel Data
12 THRINIZ GO4 Green Odd Pixel Data TXOUT1- Mo, 3 Y01 -
14 TXIN14 GOS5 Green Odd Pixel Data TAOUTI+ Mo. 4 RAD1+
15 TXINTG BOO Blue Odd Poel Diata {LSB)
G [FA L BOG Biue Odd Pocel Dala THOUT3- Mo 10 =
18 TXINIT BOT Blue Odd Pixel Data (MSE) TAOUTI+ Mo. 11 RAD3+
! s ” P TXOUT1- No. 3 RXO1-
H TEINTE BO Blue Odd Poel Data THOUTI+ No. 4 RXO1+
20 TEING BOzZ Blue Odd Poxe! Data
23 TXINZ1 BO4 Blue Odd Pixel Data AULTZ¢ Peo. & RALIZ+
2 TX| N2 BOS Blue QOdd Pixe! Data
el TR S Mo, 10 FALYS
50 TRINET ROG Fed Odd Poced Dat
* O oot Datn TXOUT3+ | No.11 | RXO3+




2.2.2 Even Pixel Data (2nd pel data)

LVD'S Transmitter { DS90C383, DSOOC 385 ) Signal Interdace

Device Input Pin Device Inpul Signa Outpat I.PIIL; thtrfiu:;:l
Sgna
Mo Swoib ol Symnibn Function Termna Symibn
a1 TXIND RED Red Even Pxel Dala {LSB)
5 TXIN? RE1 Red Even Porel Data
54 TXINZ REZ2 Fed Even Pixel Data :igt:g_ :z ,i HR_KEEZID:-
L4 TXIMN REJ Red Even Pael Data
o6 THIM4 RE4 Fed Even Poiel Data
2 TXEINS RET Red Even Pixel Data {M5B) :igt'__;': E; gi EKHEJ:-:
3 TXIMNG RES Red Even Pooel Dals TXOUTO- Mo 12 R XED-
4 TXINT GEO | Green Even Pixel Data (LSE) TACRT | Mo, 13 FAE e
L] TXINE GE1 Grean Bren Pixel Data TXOUTI- MNo. 15 R XE1-
7 THING GE2 Green BEven Pixed Data TAOUTE= Mo. 186 RAET+
] TEIMID GE& Green Bven Pixe Data TXOUT3- Mo 27 RYEL
10 | THIN GE7 | Green Even Pixel Data (MSB) TAOUT3 | Mo, 23 RAES
11 TXINT2 GE3 Green Bren Pived Data
12 TEINTI GE4 Green Bven Poel Data TXOUTS Mo, 15 RXE1
14 | TXINi4 GES | Green Even Pixel Data TALRITT* | Neo.18 RXE1+
12 THINTS BED Biue Even Poel Data {(LSB)
18 TEINIG BES Blus Bven Piel Diata TXOUT3- Mo 27 RYE
18 | TXINGT BE7 Blue Even Pixel Data {(MSB) TAOUTSE | No, 23 RXE3
18 THINTE BET Blue Even Fxel Dala :;_gtt,: I:;:; E}:EE‘_
20 TXINTG BE2 Blue Bven Pxel Data
22 T EIN2D HE3 Blue Even Piel Data TXOUT2 Mo 18 RXE2-
23 | THINZ1 BEA Blue Even Pixel Data TXOUTZ+ | No.18 RXE2+
24 TXIMNZ2 BES Blue Even Phosi Data
50 TXIMNZT REG Red Even Pooel Dalta ;{{jtf tj ji ;:fl:j




5.2 VDS Interface (2)

5.2.3 Odd Pixel Data (1st pixel data)

LWD'S Transmitter { DSA0C 3BT ) Signal Interface

Device Input Pin

Dievica Input Signal

To LTMZI0OHTOT

Clutput Interface { CN101 )
A

Mo Symibod Symibo Funcion Terminal Symibaol
0 R10 ROO Red Odd Pixel Data (LSB)

a Ri1 RO Red Odd Pxel Data

8 Ri12 RO2 | Red Odd Pixel Data dpi el 2t
7 R13 RO Red Odd Pixel Data '

L+ F14 RO Red Odd Pixel Dala

3 Ri7 RO7 Red Odd Pixel Data (MSB) 'ii:" :3 s Fﬁgi
5 R15 ROS Red Odd Pixel Data AOM Mo 1 —
2 G10 GO0 Green Odd Pocel Data (LSB) AP Mo, 2 RXCO+
1 &E11 Elag Green Odd Poel Data Al Mo 3 RXO1-
100 G12 Go2 Green Odd Pixel Data AP No. 4 RXO1+
a4 516 GOE Green Odd Pixel Data B Ma 10 R¥OI3
a3 G17 GOT Green Odd Pixel Data (MSB) AP No. 11 RACS
aa G13 G032 Green Odd Fxel Data

o5 G4 S Grean Odd Fxel Dats Al No. 3 RXO1
a5 G15 GOS Green Odd Pel Data AlP No. 4 RXO1+
a7 B10 BOO Bue Odd Pixel Data (LSE)

55 B16 BOG Blue Odd Pixel Data AT MNo. 10 RXO1L
85 B17 BO7 Bue Odd Pixel Data (MSE) AP No. 11 RAO5
3 B11 BO1 Bue Odd Pixel Data n L ot
o0 Bi2 BO2 Blue Odd Pixel Daia

) B13 BLYS Bue Odd Fixel Lala AN Mo 5 RO
B8 B14 BO4 Bue Odd Pixe! Data A2P MNo. 6 RXO2¢
BT Bia BOS Buea Odd Pixal Dala

4 R16 ROG Red Odd Pixel Data ’E'; ::: 1 HH;:;":‘




2.2.4 Even Fixel Data (2nd pel data)

VDS Trarsmitter { DSB0CIET | Signal Interface

Crevice Input P Darvice Inpul Sgnal Ouitout I:iill-_m_r,r:?::ﬂnrln‘_[ln )
Sgnal

Ma Symibal Symb o Function Tesmina Sy bol

B4 F20 RED Red Even Piiel Data (LSB)

B1 R21 RE1 Red Even Povel Data

B0 R22 REZ Red Even Pxel Dala ':L:; :2 § HE-;.EE‘JEI:

' R RE3 Med Even Pocel Data

8 Ra24 RE4 Red Even Pixel Data

75 R27 RET Red Even Pixel Data {MSB) 'i?: :22‘3 FT;;:EEJE.:

Fi d R25 RES Red Even Pxel Data A4l Mo, 12 RXED-

74 G20 GEO Green Even Pixel Data (LSB) P rio; 1 Ao

3 G2 GE 1 Green Even Pixel Data T Mo, 15 RYE]

72 G22 GE2 Green Even Pixel Data ASP No. 16 RXE1+

66 G256 GE& Green BEven Fixed Dats ATI Mo, 272 RXE3-

65 G27 GE7 Green Even Pixel Data (MSB) ArF o, FLCt

T GE3 GE3 Green Even Pixed Data

70 G224 GE4 Grean Bren Fixel Data ASK No 15 RYET-

69 G25 GES Green Even Pixel Data AP Mo, 16 RAE1+

G4 B20 BED Blue Even Pixed Data (LSB)

58 B2 BEG Blue Even Pored Diata ATIE Mo 29 R¥EY

57 B27 BET Blue Even Pixel Data (MSB) ATF No.23 RXE3+

63 B21 BE1 Blue Even Pixd Data i:t:rrl-: Ej 2 ||j;ll__ :

i B2 BEZ Biue Even Poced Diata

a1 B23 BE3 Blue Even Pixd Data ABI Mo, 18 RYE?

&0 B24 BE4 Blue Even Pixel Data AGH Mo. 18 RXEZ+

59 BZ5 BES Blue Even Poel Diata

16| Res | Res | RedEvenPieiDma [ vz | e




9.2 5 Timing Diagrams of LVDS For Transmitting
LVDS Receiver : Integrated T-CON

- T

RxCLKO/E g Voers¥ Ill\

#\.‘;_.. = [y

- Frevious
cycle i 1 cycle
T T T T
e I i e P

e el Mext —_—

T

e e [

W |17
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5.3 Back Light Unit

Pin Ma Color Function
1 RED High Voltage
2 White Ground
Lpper
3 Blus High Voltage
4 Lray Laround
1 RED High Vaoltage
2 Whita Ground
Lonpear
3 Blue High Voltage
4 Sray Eround
Connect
or YEON-HO 35001HS-04L
Farl Mo,




5.3 Input Signals, Basic Display Colors and Gray Scale of Each Color

(LR ]
CRAY
. Ll
LR C _-j;.:|_£.-.- RED GREEM ElLLE B
wat) LEVEL
FO|R1|RE|R2|R4|RE|RE|RY | GO |G | G2 | G2 |GL |G| GE |GT |ED |B1 | E2 |E2|BL| B |BE |ET
BLAK oljojlo o ojogqe ojojgo pjljojejle olo gpjlojlojgo ololo o
BLLE n} [n} (] n} o o o n} o o D B ) D Q o 1 1 1 1 1 1 1 1
GREEM pjojo|lo ojojo o 1 1 1 1 1 1 1 1 gjlo|loj]o ol oj|o o
SRR clololo|lolelolala a4l |da]ala]va]alda]q9|d9]3la13]4 -
RS
CrLOR RED 11l flalalal1|1|lo|lo|lo|lolololo|lo|lolo|lo|loalolo]|lo]lo
W ACERITA 9 i i 9 i i i 5 [ o|lo|lo]|o i i 1 1 1 1 i 9 i 1
WELLOW [ 1|11 ]9 la]lda]ala]la)1]4]1|1]1|d]1]lololo|lolo|lo|lo]o -
WHITE 1 1 1 1 1 1 1 1 1 1 1 1 1 1 e i 1 1 1 1 1 1 1 1
BLALHE ocjojloe o ocjogqoe ocjoge pjojop|lo BB gjojojo o]l e o [x] R
1 [x [x [u O & & O [x [x p|lojo|o & & & i i ] o|lo|o [x] am]
Cib B 0 & 0 K 0 K K 0|0 o|lojo|o K & g|loj|loj|o ol o|]o [x] 2"
O Ly
BoAalLE R
e (]
RED
LaGHT ifela a1 o)afleleleloe]elalalelala]laflolalo]| ==
K 1 1 1 1 1 1 1 olo 0 [ I 0 K K 0 K 0 ] ol oj|o o i)
RED 11|11 ]1|e|le]|ele|fe]lele|fo]|e]lo|lo]lo]le|lo|o|o| Res
BLATK plolololololo]lolololololol]lol]dl [ glojoflololo]o]o [ i
C = = C cjojo Q 1 =] cjoje|e ocle = I = = I I = | [ = I I = R I = ] &1
[T 1= K K K K K & 8] K K 1 & D|lojnD K & & K K K] o|lo|]|o [x] [r=r3
i Y
SOALE i
OF =
CRERM |
LoaT glo|lo|le|lelole|lalr a1 |1 |1 |a|lojo|lo]|o|lo|o]o]| =
[n [x [x [n & [x [ ] i [x 1 1 1 1 1 1 1 [x i i [x] ol oo [x] [t
OREEM ojlolo)|o ojojo ] 1 1 1 1 1 1 1 1 glo|loj|o ol oo i) [ =
BiLACK glolaloeloldlalalo|la|lalalo]la]laldololalalo]lo]lalold B
pljojloj|o opjoijno opjojgno pljojepjloe olo 1 opjojgo ojlojo o B
o s [u]} [n]} 1] [u]} [u} ] [} v} o 1] [u} [u} ] [u} o [} ] 1 [m} ] o [u] [u]} ] B2
Ay i
SCALE B3
OF Bz
BLLE 1
LT i i i (5] i i i i ] (] [§] i (K] [&] i i 1 L8] 1 1 1 1 1 1 L
ololoelojolole|lofle|oleleloalejoflelalafaa]a]a]|r ]| oosa
ELLE ojlo|lo|o o|jojgno [ I I I ojlojo|o ol|lo 1 1 1 1 1 1 1 1 EIE

Mote (1) Defmition of Gray |
Rn: Red Gray, Gn ; Green Gray, Bn . Blue Gray (n = Gray level)
Input Signal : 0= Low level voltage, 1= High level voltage




6. Interface Timing
6.1 Timing Parameters ( DE only mode )

SIGHAL ITEM SYMBOL MIM TYP A X Unit | NOTE
Clock 1."T,;. 33 6o g MHz =
Hsyne Freguancy Fe 54 66 83 KHz -
Wsyne Fy 49 80 75 Hz -

Lchve
Vartical DIE-F-lEIy_-' T 1080 lines -
" Period
Jisplay Term
Vertical Total Ty 1105 1111 1118 lines -
Active
Display p . 850 clocks
Horizontal Panod
Display Term
””:'jf_ﬂ'}lg' o 990 | 1010 | 1040 | clocks | =%

Mote (1) This product is DE only mode, The input of Hsync & Vsync signal does
not have an effect on normal oparation
(2) Test Point : TTL contral signal and CLK at LVDS Tx input terminal in system
(3) Internal Vec = 3.3V
(4) Best opemtion clock frequency is 89, 3MHz (80Hz)
(9} Clock frequency = Frame frequency x T (Typl x T (Typ)
(6) Max, Min variation range is at main clock Typ value (69, 3MHz).




B2 Timing diagrams of interface signal { DE only mode )
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6.3 Power ON/OFF Sequence

To prevent a latch-up or DC operation of the LCD Module, the power an/off
sequence should be as the diagram below

Power Supply 09 ViewE = 3y 00V
Voo .:"’7 \‘:.

0.1 Voo =, 01 Yoo o

300 ms% T 5 10msec
=T S50 msoc

I=TISEOmsec o Tof = - ] —=]
15ecsTd .
Signals %ﬁmunx
F L
Oow A
TR Power Of

Back-Light

(Rt mimend ed) r‘ll \'
S00mMsecSTS 0% 1%
{00msecETE f'I ‘\

T1 : Vg nsing time from 10% to B3

T2 : The time from V., to valid data at power ON.

T3 : The time from valid data off to \V, off at powar Off,

T4 ".,."ED off time for Windows restar

T%: The time from vabd data to B/L enable at power OM.
TG ; The time from valid data off to B/L disable at power Off.

* The supply voltage of the external system for the Module input should be the same
as the definition of V.

= Apply the lamp voltage within the LCD operation range. When the back light turns on
before the LCD opemtion or the LCD tums off before the back light turns off,
the display may momentarily show abnormal screen.

*» |n case of Vi = off level
please keep the level of input signals low or keep a high impedance,

= T4 should be measured afterthe Module has been fully discharged between power off
and on period.

» [nterface signal should not be kapt at high impedance whan the powar is on,




6.3 Power ON/OFF Sequence

To prevent a latch-up or DC operation of the LCD Module, the power an/off
sequence should be as the diagram below

Power Supply 09 ViewE = 3y 00V
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T2 : The time from V., to valid data at power ON.

T3 : The time from valid data off to \V, off at powar Off,
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T%: The time from vabd data to B/L enable at power OM.
TG ; The time from valid data off to B/L disable at power Off.

* The supply voltage of the external system for the Module input should be the same
as the definition of V.

= Apply the lamp voltage within the LCD operation range. When the back light turns on
before the LCD opemtion or the LCD tums off before the back light turns off,
the display may momentarily show abnormal screen.

*» |n case of Vi = off level
please keep the level of input signals low or keep a high impedance,

= T4 should be measured afterthe Module has been fully discharged between power off
and on period.

» [nterface signal should not be kapt at high impedance whan the powar is on,




6.4 VDD Power Dip Condition

Voo [y
b i
90% T
EGED 'u'rr
GMND

4.8y = ‘-.-"H = B AV
If VoollyR.) X 8U0% = Ve = Vpallyp) x 90%
Then, 0<Td =20mseac

Note (1) The above conditions are for the glitch of the input woltage.,
(2} For stable operation of an LCD Medule power, please follow them,
e, iftyp VOD x 80% = Vec = typ VDD x 80%, then 1ILI should be less than 20ms




7. Outline Dimension
[ Refer to the next page ]
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8. Reliability Test

Tast lems Conditions Tima/Cycle | Sample
HTOL® 30°C | Bias 500 hrs 12
LTOL® 0°C , Bias 250 hrs B
THE"* 40°C / 95% , Bias 500 hrs 4
HTS*** T0°C , Mo Bias 500 hrs 4
LTS 20°C | Mo Bias 504 hirs 4

Thermal Cycle =2 U G30mna ~ +80 CL3dmin , No as 200 cycle &
Shock 500G |, 11msec .
g £ L 71 1 time/ axis 3
(Nan-operating) Sing wawve | - WYz axis
Vibration 1.96G , 5~200 hz Armin fasds q
{Mon-operating) wyiz axis , sweep rate : 10 min i *
Non: COM : 150pF, 3300, Spoint, 3 timesipoint | + 10kV 3
f_:lF"EIT'.l'l'II'IE" L] ~ u'-p 3 (20~ F‘u 3 F'-\.- - tut
ES0 Contact : ]Eu_pF, 3308, 100point, LRk 3
oncelpoint
Cperating ) )
F-.II'[I'IEH-E:I.I'II.EIﬁ:I : 150pF, 33092, 100paint, 15KV 5
once/point
Themal -10=507 , 15000ft({C perating), BHr 3
Altitude L0000t Mon-operating)
Mormal 145 T, 15000 10Hr 3

[ Result Evaluation Criteria]

Linder tha display quality test conditions with normal oparation state, these should

be no change which may affect practical display functions.

* HTOL/LTOL : High/Low Temperature Operating Life
* THB . Temperature Humidity Bias
= HTS/LTS  : High/Low Temperature Storage




9. PACKING

9.1 CARTON
(1) Packing Form
EFS-Cushion Pad
(2) Packing Method
a. Without Inverter

. EPS Cushion

Panel Protector

Shielding-Bag

+— Packing Pallet Box

#—— Cushion Cover
+— Module (17PCS)

| +— Cushion Cover
+—— Cushion Cover
+— Module {17PCS)
4—— Cushion Cover

+— Pallet Plastic

NOTE 1) TOTAL : Approx. 102.0Kg + 5%
2) Cushion Material . EFS
3) Cushion Size : 1 120(W) x 955(D) x 216(H)
4) Packing Pallet Box Material | D4
5} Packing Pallet Box Size ; 1,145(W) x 980(D) x 875({H)




(2) Packing Specification

ITEM Specification Remark

1. Panel ; 34 PUCS

LCD : : (17 PCS x 2 Slair=34 PCS )
Packing Facking-Palet Dox 2, Cushion Cover ; 4 EA
4. Packing Fallet Box : 1 EA

P 1, Pallet Plastic ; 1ea
Pallet Box/Pallet 2 Pallet Plastic Size - W1150 x L985 x H125

FPacking

Direction vertical g

10. MARKING & OTHERS

A nameplate bearing followed by is affixed to a shipped product at the specified
location on each product.

(1) Parts number : LTM230HTO
(2) Revision: Thres |elters
(3) Lot number ;. X X & & BXA KX A

Cell Position No. (In the Glass)
Glass MNo. (In the ong Lot)

Lot Mo, (Glass)

Maonth

Year

Product code

Line




(4) Nameplate Indication

:mus Pl

| Viieaek code : 08 12

LTM
week
weor coae |l ] III||III|||I| I
Revision] S0mim
| I|I||||IIIIIIIIIIIIIIIHIIIIIIIHII||I'|||II|1| (1
PPID
80mm
(5) Packing box attach
i\ U &I | |[40mm
DA T AAOARH TR OO AU 0 A
DEVICE LTMZ30H TO1 Fart number
HJ:ETITT iﬁp{:; Revision code
{0 A G |
e eI EED S . Box serial number
B0mm
(6) Others

a. After service part

Lamps cannot be replaced because of the narrow bezal structure,




11. General Precautions
11.1 Handling

(a) When the module is assembled, it should be attached to the system firmly
using all mounting holes. Be careful nat to twist and bend the module.

(b) Because the inverer usas high voltages, it should be disconnected from power
source before it is assembled or disassembled.

(c) Refrain from strong mechanical shock and / or any force to the module.
In addition to damage, it may cause improper operation or damage to the module
and CCFT back light.

(d) Mote that polarizer films are very fragile and could be damaged easily.
Do not press or scratch the surface harder than a HB pencil lead.

(&) Wipe off water droplets or il immediately. |If you leave the droplets for a lang
time, staining or discoloration may ocour,

(f) If the surface of the polarizer is dirty, clean it using absorbent cotton or soft cloth,
(g) Desirable cleaners are water, |PA (Isopropyl Alcohaol) or Hexane,
Do not use Ketone type materials (ex. Acetone), Ethyl alcohal, Toluene, Ethyl acid
ar Methyl chloride. It might cause permanant damage to the polarizer due to chemical
reaction.
(h) If the liquid crystal material leaks from the panel, it should be kept away
from the eyes or mouth . In case of contact with hands, legs or clothes, it must
be washed away with soap thoroughly.
(i) Protect the Module from static, or the CMOS Gate Array |C would be damaged.

{j) Use finger-stalls with soft gloves in order to keep display clean during the
incoming inspection and assembly process.

(k) Do not disassemble the Module.
(1) Do not pull or fald the lamp wire,
(m) Do not adjust the variable resistor located on the Module.

(N} Protection film for polarizer on the Module should be slowly peeled off just before use
g0 that the electrostatic charge can be minimized.

(o) Pins of |{F connector should not be touched directly with bare hands.




11.2 Storage

(a) Do nat leave the Module in high temperature, and high humidity for a lang time.
Itis highly recommended to store the Module with temperature from 0 to 35T
and relative humidity of less than 70%.

(b) Do nat store the TFT-LCD Module in direct sunlight,

(¢} The Module should be stored in a dark place. It is prohibited to apply sunlight or
fluorescent light in staring.

11.3 Operation

(@) Do not connect or disconnect the Module in the "Power On” condition.

(b) Power supply should always be turned onvoff by the item 6.3
"Power on/off sequence”

() Module has high frequency circuits. Sufficient suppression to the electromagnetic
interference should be done by system manufacturers. Grounding and shielding
methods may be important to minimize the interferance.

(d) The cable between the back light connector and its inverter power supply should
be connected directly with a minimized length, A longer cable between
the back light and the inverter may cause lower luminance of lamp(CCFT) and
may require higher startup voltage(Vvs).

11.4 Operation Condition Guide

(a) The LCD product should be operated under normal conditions.
Mormal condttion is defined as below;
- Temperature : 20+157C
- Hurmidity ; 65+20%
- Display pattern : continually changing pattern (Mot stationary)

(b) If the product will be used in extreme conditions such as high temperature,
humidity, display patterns or operation time etc. ., It is strongly recommended
to contact SEC for Application engineenng advice. Otherwise, its reliability and
function may not be guaranteed. Extreme canditions are commonly found at
Airports, Transit Stations, Banks, Stock market, and Controlling systems.




11.5 Others
(a) Litra-violet ray filter is necessary for outdoor oparatian

(b) Avald condensation of water, It may result in improper operation or disconnection
of electrode,

(¢) Do not exceed the absolute maximum rating value. | supply voltage variation,
input voltage variation, variation in part contents and environmental temperature,
and so on)

Otherwise the Module may be damaged,

(d) If the Module keeps displaying the same pattern for a long perniod of time,
the image may ba ”
" to the screen.
To avoid image sticking, it is recommended to use a screan saver,

(&) This Module has its circuitry PCB s on the rear side and should be handled
carefully in order not to be stressed

(f) Please contact SEC in advance when you display the same pattern for a long time,
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3.1. Screw List

03 Exploded Diagram

Fixed
Item Part No. Description Qty Remark
T(kg*cm)
I/F Board to Chassis*1
1 509146306200R |SCREW,P,CROSS,W/WAS,M3*6,Zn-Cc 6 6.510.5 .
Power Board to Chassis*4
] D-SUB CON*2
2 509000000700R |BOLT #4-40x11.8,Ni ROHS 4 3.7510.25
DVI CON*2
3 509212608120R |SCREW,F,CROSS,T4*8,Zn,ROHS(5.8~6.2) 3 10+0.5 Hinge to Stand
SCREW,P,CROSS,M4*10,BLK-Zn(NYLO .
4 509116610500R 3 12405 Hinge to back-cover
K),ROHS

3.2. LCD Exploded drawing (All)



23 , 22 , 21 | 20 , 19 | 18 17 16 15 14 13 12 11 10 7 6 S 4 3 /2 41
ZONE [REV| DESCREPTION DATE |APPROVET
1 A TRRBT 04-02/10" Steel
12
14 KEYPAD 1
13 71402E23EY00R | ASSY BASE LE23EY 1
12 S0126E23EY00R | STAND UP LE23EY 1
1 5092166085108 | SCREW,F,CROSS,M4%8,BLACKNL ROHSINYLOK) 3
10 71401E23EY00R | ASSY STAND LE23EY 1
B 71405E23EY00R | ASSY BACK COVER SEC 1AID LER23EY 1
8 SPEAKER 1
7 70108E23ER03R | ASSY,CHASSIS,W DVI SPK,SEC,LE23ER 1
6 I/F BOARD 1 [BES prers ey (v e
5 LvDS L ooyl T FOXCONN CORP. (CHIMEI-INNOLUX)
4 P/1 BOARD 1 xxx - mx - TITLE
3 509146306200R | SCREW,P,CROSS, W/ WAS,M3%6,Zn-Cc 7 MATL. DRAWN. _Steal Xu | 0H02/10] ASSY LED3EY
2 PANEL 1 INTSH cHK, Schaley [0-0/00"—TraRT o, REV.
1 71403E23EY00R | ASSY FRONT BEZEL LE23EY 1 ISSUED. Scolt __.‘E_._._DD_ _E_
1TEM PARTNO Description 'ty %ﬁm [scaLet Jows o [sHEET 4
PR T P T 21 T A0 T 19 T 18 T 17 16 15 14 13 12 11 10 7 ' [ ' s 4 3 ' = ' 1




2l , 20 19 18 , 17 156 15 [ 14 b 18 , 12 , 11 , 16 A <2 | 8 . 7 & , S , 04 =B , 2 , 1

ZONE |REV DESCREPTION DATE |[APPROVEIL

i \
63.85 544,36
511.6
gl B mn.m\ﬂ\
7O\Ju o (-]
| J I
L gl w) i ﬁD_/ -
$200.54
\ 2

UNLESS OTHERWISE SPECIFIED MODEL NO.
Eene i T FOXCONN CORP. (INNOLUX)
_mx - _mx - SIGNATURE DATE |TITLE
MATL. DRAWN. George |3.11/10 P236h SIX VIEW

CHK.
_.uH_Mw._._xﬂan P A0 PART NO. _ wm<.
R0 WELE PRLECTEN SCALE/1:1  [DWG NO. [SHEET 172

T T

21 "~ 20 " 19 18 " 17 1 15 " 14 " 13 " 12 " 11 " 1 9 g 7 T g 5 o4 TR o 1
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04 Troubleshooting

1 No Power & Power LED Off

[ No p(l)wer ]

Check primary rectifier Check 1C802,

voltage C804, T801,

l:

Check F801, P801,

&
<«

RT801,D801

Check pin6 of IC802
CheckC810,D803,C807,
voltage about 16V

Check pin2 of 1C802 voltage Check primary OVP, OLP and secondary

about 3V feedback, OVP circuit
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2 DC output voltage is unstable

Unstable power

Check
R822,R825,R826,

Check sampling

Circuit

R822,R825,R826,

—
A

Check the C pin
voltage of IC803

Check the R pin
voltage of IC803

Change

Check R832

Check pin6 of
IC802 voltage

Check D803,C807,C810

Change

Check R805,R814,R815

Check pin3 of
IC802 voltage

A

END
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3 Backlight can’t be turned on

[ No raster? ]
*Yes

Yes

Backlight can’t be

turned on.

l Yes

No

Is there 5Vdc voltage
on pin2 of IC501?

Check power

supply
: No Yes
Is there high-level voltage on Check I/F board
i —> —>
pin6 of IC501?
No »| R505 open
. No
Are connected rightly ]
Connecting the
CN501, CN502, CN503 and
output connector
again
Yes
there instantaneously pufs No
—» U501, U502 fail
 —

wave on pinl, pin16 of IC501

he moment of restart?

No IC501 fail

No

Check feedback circuit
ISEN1,ISEN2,VSEN,OLP1,0LP2

A 4
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4. Black screen

NG
eck povwer
supplypin 1,2 of Power fail
CHL0L
YES
NG
Check
Check power supply Dio QISS
for TIOL ;
YES
NG
“heck meset (pind) o
U105 Check C16d R175
YES
NG
eck crystal (pin 15,16 Check
waveform of 05 H101,Z157 C158
YES
Check CCFL- YES . YES
Enable(pind 6) cmlilr:i Inverter Fail
of 105
MG
RS
Check E105

105 FAIL




Acer Acer —-LCD-P236H
5. White Screen

)
*  Wodmmanship
)
p LVDS cable MG
O oK
. LVDS . _
» Signal » Fanel Faal
M
el Panel-Enable o . 1105 Fiil

U105 {pin 731
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6. Bad Screen

C Bad Screen >

LVDS Cable

Reinsert

NG

hange LVDS

Cable

Check Crystal:

OK

- Workmanship
OK

B LVDS Cable NG
NG

CheckX101, C157,

pin 127 128 of U105

Check the pins of
U105

C158
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05 Spare parts List
PARTNAME ACEﬁg ART | 5EM PART NO DESCRIPTION 8231EY81A120R
: CN
'E\;"S'ANRD 55.LNW0J.001|795611300800R |PCBA, IF/B(A09,EMEA,W/SPK),LE23ER-812 ROH
POWER
COAEE |55.LNWOJ.002{795611400800R [PCBAPI/B,W/SPK,LE23ER-812 ROHS
EEXFF;AE)D 55.LNX0J.001 |795691500800R |PCBA,KEYPAD/B,LE23EY-812 ROHS
(L:\A%EE 50.LK60J.002 |430303003160R |HRN LVDS FFC 30P 220mm W/CORE & TASTE
CABLE  |50.LNWO0J.001/430301001890R |HRN ASS'Y 2x5P to 8P 320mm UL1571#28 Con
CABLE  |27.LBN0J.001 |453070801190R |PWRCORD 16A/250V BLK 6FT VDE/KTL HO5VV-F
CABLE  |50.L63VF.003 |453030300120R |CABLE AUDIO 1P 6FT BLACK/GREEN CP03B06P0
CABLE  |50.LBQ0J.001 |453010100380R |CABLE,D-SUB 15P MALE 6FT BLACK/BLUE, ROH
CABLE  |50.LA10J.003 |453030300370R |CABLE,DVI-D 18+1P MALE 6FT BLACK , ROHS
STAND  |60.LNX0J.001 |71401E23EYO0R |ASSY STAND LE23EY
CHASSIS  |60.LNW0J.004|70108E23ER03R |ASSY,CHASSIS.W DVI SPK,SEC,LE23ER
FRONT
60.LNX0J.002 |71403E23EYO00R |ASSY FRONT BEZEL LE23EY

BEZEL
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COVER 60.LNX0J.003 |71405E23EYO00R |ASSY BACK COVER SEC 1A1D LE23EY U
L

BASE 60.LNX0J.004 (71402E23EY0O0R |ASSY BASE LE23EY .

STAND UP |42.LNX0J.001 |50126E23EY00R [STAND UP LE23EY -

SPEAKER |23.LK60J.001 |618100103150R [SPEAKER 1.5W 4Q 100&120mm R/B/G W/CASE -

PANEL LK.23006.014 |631102230260HA|LCP 23"LTM230HT01-A09(A)(SAMSUNG)HF I I
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06 Schematics and Layouts

6.1 IF BD Layout

SILKSCREEN TOP

SILKSCREEN BOTTOM

o
o

En 3] abopd TOH

AODEREMASE L
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6.2 Power BD Layout

LAYER SILKSCREEN TOP
PCA MO : | ILPI-223 REV : |a |DESIGHER: Song W
FILE MAME :(491ADOO214GOR 2010.03.0
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LAYER

BOTTOM

PCE MO : ILP1-223

BILKECREEN
REV :

s | DESIGNER: Song Wen

FILE MAME (491ADGOMACOR DATE

2010.03.05

6.3 Keypad BD Layout

LAYER BILKSEREEN TOP
PCB NO : |ILK-261 REV : |A—P| DESIGNER: Song Wen
FILE NAME :492A01341500R DATE : 2010.04.19
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LAYER SILKSCREEN BOTTOM
PCB NO : |ILK-261 REV : [A—p| DESIGNER: Song Wen
FILE NAME :(492A01341500R DATE : 2010.04.19

6.41F BOARD schematics and Power Supply circuit
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07 Assembly and disassembly

S1 Release the base from stand.

S2 Release the stand cover.
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S4 Take off the stand.

-~

S5 Release the front bezel at 3 sides

i - — ¥ F" F

S6 Turn over the monitor, release the back-cover.
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S7 Release the keypad cable and release the keypad board.

S8 Pull out lamp cables and LVDS cable.
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S10 Screw out the 4 bolt screws
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S13 Take out interface board and power board.

=

.‘i‘|.'.- i

S14 Take out LCD panel.
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08 FW & EDID upgrade procedure

1. SOP of PCBA ISP Programming (FW TOOL: INL PN 799999942100R/Acer
PN 6K.L46VF.001)

1.1 Operational condition:
Equipment: PC, ISP card, signal cable and power cable.
ESD requirements: antistatic wrists, antistatic gloves(fingers), and connecting cable
Name of ISP program: ISP_Tool V4.4.2.4
Manufacture of FW IC PMC/SST/MX

1.2 Operational steps:
1. Connection: connect PC to PCBA with signal cable, and then keep AC and DC in open state.

Signal cable

One port of ISP
program card is
connected to PC

2. Adjust ISP programming
Firstly, double click ISP_Tool_V4.4.2.4 exit and click “Connect ” button; The ISP tool will connect to
monitor automatically, and it will show flash IC type automatically

WStar ISP Utility V4 4.2 4 10| x|

% % Ly F‘: 4 R E\/ = = @ 'ﬁ
Device Load Read Ao B.P.W. | Restare | HDCP Erase Config || Connect | Dis Con

I
Sro: OALCD projecthGatewaysGateway2d FHDZ2402 LP2457455 ource codehGTW_FHD 2402 W2 081121 _13265b(\PE_kaestr
[T ReConnect [¥ Blank |

W Read File [T HDCE E _ _
Checksum : 0zFF Devwice Type i MEI5L2005 |- . Blanking ... :I

[¥ Progran age : Programming ...

¥ Verify T =2 Wernfping ...
ety OF.
Erase Derice ¥ Exzit ISP =th

End time: F49 04:08:15
i~ All Chip Type: ISPI vI
& File Area

i~ Erase Area " First [512 || KBytes ﬂ Run | |
" Partial Erase Setup | PaSS

Elspsed Time: 0025 12C TUSE 402KHz Flash Status; 9C
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Secondly download FW software:

(Fig.2).
M Etar [EF Thility ¥4 4 2 4 - 0] x|
% % o P | S = = 3 ]
Device Load Read Auto B.FP.% | Restare | HDCP Erase Config || Connect Dis Con

R

@ eaa | Y

B2 [ oby x| = @®cEE-

first select “READ”, and then load FW software in Rooter

Checksum : 0x97B6

GTW_FHD2402_¥1_1493 20081118 BIN
PB_Maesto222Ws OD_D1_5194_20031118 BIN
PB_Maesto222Ws OD_D2 8B1E 20031119.BIN

|Elapsed Time: 00:29

f]

148
TESEIEET):

PE_Maestrio222Ws_OD_D4_FFCE_20031124 BIN

PE_Maestro242Ws_V1_9940_20031113.BIN

/BA_20031124 BI¥

[PB_Marsteo242Ws_¥1_97B6_20081124 BIN v | mEo |
| Binary File =] Ll

v

Thirdly, select “AUTO”, and keep its default value. Click “RUN” for beginning programming. There will
be prompting if programming is OK.

M3tar ISP Utility V4.4.2.4

%

Drevice

k2

Load

i
Fead

wr
B.P.V.

Pl

Ao

L

Festare

H

2

Connect

=

Dis Can

E\/
HODCP

e — |

Canfig

Erase

I
Sro: DALCD projecthG atewanhG ateway2d FHD2402 [P2457Source codebGTw_FHD2402 W2 081121_1826%0b0PE_Maestr

[T ReConnect [¥ Blank
W Read File [T HDCF Eey
Checksum : 0x97B 6 Koy 1 Start time: T4 07.01:27 -
- © Program File Ready 11
Restore IData v Program IN.:.rmaI vI Eraze Meszsage : Erazing ...
_ Eraze OF.
W Verify Blank Mezsage : Elanking ...
) : Blank OF.
W Erase Device W Exit ISP Program Message : Frogramming ...
Al Chip Type: I__,SPI = Prograrm OF. ﬂ
* File Area
i~ Eraze Area T Eirst 512 [EBytes |
" Partial Erase Setun | PHSS
|E1a1:us:ed Time: 00:29 |I2C |T_TSB 402K Hz= |F1ash Sfatuz: AC

Note: if programming fails or success rate is not high, click “Config” and adjust its speed to lower
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in “12C Speed Setting”and check Communication Setting. If connect port is print port, please check

port type.

Mitar IST Ttility ¥4 4.2 4

% . 2 s Y s 0oy S —— o ﬁ
Device Load Read Avto B.P.V | Restare | HDCP Erase Caonfiy || Connec Ry
W Use USB ¥ Autorelease USB [ Use Swizc | L2C Pin Definition

~Comtnunication Setting

Fart Type: ILF'T1 vI
Base Addr: IIIIHE?E

@ Auto Detectl Ok

[T pin 1 switch UART/IZ:
[~ Pull all Pin High

SIS SENNSEENNSEEEEEEEENENEEE

'EIZC Speed Setting
E B

Speed : 61 u

IIIIIIIIIIIIIIIEIEI |_l|z

Foughly Speed:

T5SPI Setting
[T USE SPT

Label1 4| I

r

% Shain © SCL in
 ShAout O SCL out

PIM: IF'INII v|

¥ Reverse High

ISP Slave Address: IIZI:-:E|2 vI

Serial Debug Slave Address: IEI:-:BE vI

|E1a1:us:ed Time: 00:29

12 Printer 62KHz

Flash Status: 9C
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3. Flow Chart

@ Flowing chart

2. SOP of EDID (EDID TOOL: INL PN 799999942000R/ Acer PN 6K.LBQ0J.001)

2.1 Request of hardware and software:
1. Software
a.port95nt.exe
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b.Edid.exe
c.A231H model
2. Hardware
a. PC winXP or win2000 1PCS

b. Tool

2.2 Operational steps:
1. First set up Port95nt.exe

EDID Card VGA cable & DVI cable)

é%@ﬁ’@@

Intemet CAMESD WET
Explorer
Microsoft F&bF&ch:nry wer  Nethbieeting
Ctlook
el k|
= 70
WinRELE exe PowerFCB Shortcut to
SE000C ik .

s X D

B4 Flogon BlazeFouter Bewond
Compare 2
) 0
EEII FC 1.2z EhEE
Last20070521

5 G ™

Keil u¥izon? EDID_Tool_...

Portd5ntt  EDID_Tool_...

?K2255 IHL
with EE try .

o

D EE

]

EDID_Tool ...

IE' Miciosod

L-_E. EDID Tool BOF - Micr...
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2. Click next button continually then can finish setting.

24 Rebep

DriverLINX Port IO Driver

\weiers i e (v, BN Pl M0 v B crogpan. The
i vl Felal Dewnl B0 Pt DT Dov o0 poul Comguie

i sl secommanced et s et ol rcinst progLe
bestore g e Sk pragem

Chok sl 43 gl s ol s i oy gl i P
rrvwyg Ok Hest b condum wih S Soiug froguem.

WERNEG. Th o o proteched b copwoghi lew el
rhorateral bere

Lirsssirorond speadichion ar destation of B pmgies. @ anw

il | w1y e ol ] Ul el s

ol it g 1o e P, st osikie Lrk b
Jjeut Careni

DriverLINX Port I/0) Driver

Hehup ks e Dopping e 10 O Compuis

U s e e RO, (o TRl I kv
FORR CORGLEN

A : USB interface provide +5V DC power No Power is ok
B : Connect DDC Card and PC with collateral interface
C :VGA DVl use different cable to link DDC and PC
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EDID ISP Card:

A Collateral printing interface (connect with PC)

B : VGA interface (one VGA connect with PC to provide signal for monitor the other one connect with
PC VGA interface to write VGA EDID, Write EDID can without providing signal)
C : DVl interface (connect with Monitor)

3. Write EDID Process

3.1Choose File menu in main menu choose Auto Write button click S/N blank .
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%8 EDID Tool (=13
Il ModelDM] Setting [3] DebsResd  Help()
SFC Wi =
E
Dinta Check, =
o= og DVI EDID Tool. Ver 1.6
MODEL: A231H CheckSum: 1EC1 DATE: 1210972008 Week: WEE!
Braflez Model Haree
[ol i I 2alsT el sfel 7ol ol el vlele] 1 n
il nl'i‘t*ﬁ FF FF FF FF FF 00 04 72 67 00 GO0 G0 00 W
| o0 D0 Of D03 B0 29 |7 78 EA 3D 85 A6 56 4A 9A M
2 |12 % 5 BF EF 9 81 CD 8 00 8 8 8 4 T 4F
300 0L D0l 0L 0l O 6 321 56 AA 51 00 IE 30 46 &F
4 3 00 94 ES 10 00 D00 IC DO 00 00 FF OO0 3N 30 3N
5 3% M @ N XN M M M M 0A 00 00 00 FO M # o
[ e L] neE i il i i ] Y Y I I (131 i i =
L 4 >
EEFROM
ﬂIBI1I2!3|ll5|61?18191l|b|t|-"—|e|E*
1
7 SN Time
2
4
H v
< >
am Hode:
M
= i |[ Check M- [NULL Check S Length: |13
Shaie Message:
=]
|




Acer Acer -LCD-A231H

3.2 Cloose the Model in main menu, and the password is 1234.

Analog DVI EDID Tool. Ver 1.6
Model Name
n'”":’|3111555|1”| FIBsWurd:F*"']
‘% ITI Cancel S Time
5
CheckSM-WULL  Check SN Lengthc |17 '
- State : o
[ o
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3.3 Choose the model, A231H_A(Update VGA) ,A231H_D(Update DVI) .

Change Model E'
Manufacturer : Model :
A231H A231H D
A231H_A

CheckSum: DBBA

0K Cancel ‘
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the program can write directly.

Acer
3.4 Input S/N in the Blank , eg:ETLA10C109805111D94023

B e 8 e




Acer —-LCD-A231H

Acer
3.5 After the process is ok , the program can check that automatically

. [ETLATOC105905111 09402
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Acer
3.6 If write successfully , you can see PASS in the right

cIESDERREE






